15 Formu!as

Much of the real estate math that will be encountered will involve math
formulas of one type or another. Therefore, we will review some principles that
will prepare the student to solve these types of math formulas.

To begin, i[et us use one fairly easy math example:

EXAMPLE: If a house sold for $410,000 and the real estate commission is 6% of the
sell price, lwhat was the amount of the commission?

FORMULA.: Sell Price » Rate = Commission
$410,000 x .06= 7
$410,000 x .06 = $24,600

To solve t{ﬂs type of problem, we need to know two things before we can
proceed to solve |f‘nr the third. Most people do not have too much difficulty
understanding the type of problem shown above, i.e., the sell price and rate are
known and we must solve for the commission. The confusion begins to arise
when the thing we do not know and must solve for is the sell price or the rate.

EXAMPLE: What did| a house sell for if the REALTOR® received a $24,600
cnﬂunissior and the commission rate was 6% of the sell price?

EXAMPLE: What was the rate of commission charged if a house sold for $410,000 and
the broker received a $24,600 commission?

Instead of memorizing two new formulas,

Sell Price = Commission ol Tt = Cﬂmnus.smn
| Rate Sell Price

There is a Formula Aid that can be used to help set up the problem and indicate
what math step neerds to be taken.

Start with the original formula:
SelﬁPrice x Rate = Commission

If we show the Aid as:
T i |

C
SPxR

AlD

we can be given any two bits of information and tell what to do to get the third.






Let us take each ?f the three possible situations and see how the Aid would
indicate what step to take.

SITUATION 1: Sell Price = $410,000

C
= )
Rate 6 AID SP <R

Commission = ?

If we cover the term we are solvin

g for (commission), the aid will indicate
what step to take with the other two,

AID = $410,000 X .06 = $24,600

SITUATION 2: Sell Price = $410,000

o r
te= 7

Rate AID beR
Commission = $24.600

[f we cover the term we are
step to take with the other two,

solving for (rate), the Aid will indicate what

C = $24 600 =.06=6%
SP $410,000
AID =
SITUATION 3: Sell Price = 7
C
te= 06 AID
s SP xR
Commission = $24.600

If we cover the term we are solving for (sell price), the Aid will indicate

what step to take with the other two.,
—
R I T T
S

This approach can be taken with any formula in solving real estate math problems,
The following table sbuws some of the more common formulas used in solving
real estate math problems and the corresponding Aid for each formula






Table of Formula Aids

| Fﬂrmﬂ'[a Aid
Length x Width = |Area LxW=A &
LxW
Principal x Rate x Time = Interest PxRxT=] 2
PxRxT
EasexRate=Pemanmge BxR=P E
BxR
. i C
*Sell Price x Rate = Commission SP x R =
SPxR
*Amount x Rate = Interest AxR=I1 :
Ax R
. | AssV
*Appraised Value x Assessment Rate AppV x AssR = AssV
AppV x AssR
= Assessed Value
*Assessed Value x Tax Rate AssV x TR = Tax o
L AssV x TR
= Annual Tax
*Cost x Depreciation Rate = Depreciation CxR=D C DR
b4
*Investment x Rate of Profit = Profit [ xR=F I PR
b4
*Investment x Rate of Loss = Loss IxR=1 I LR
- i
NI
*Investment x Rate of Return = Net Income [ x R=NI TxR
%
o NI
*Value x Capltallzatilnn Rate =Net Income V x CR =NI V < CR
_ =

*Note: These formulas are variations of the basic formula: B x R=P.







Acreage

To convert square footage into acres, all that is necessary is to divide that
subject land areﬂ by 43,560 square feet. '

EXAMPLE: A lot contains 24,100 square feet. What is the acreage?

24,100 + 43,560 = 55 (approximately)

EXAMPLE: How many acres are in a lot that contains 96.423 sq. ft.?
96,423 + 43,560 = 2 (approximately)
To convert acres to Square feet, multiply the acreage times

43 1360 square feet,

EXAMPLE: How many square feet does a Jot containing 1.75 acres contain?

43,560 x 1.75 = 76,230 sq. fi.

EXAMPLE: A lot ccmtailns one third of an acre. What is the square footage of the lot?

43,560 x 3 = 43,560 _ 14,520 sq, .

3 3

NOTE:  As with any math problem, the fraction or decimal equivalent may be
used. The use of either will be dictated by what is asked for in the

questiﬂni the type of problem being done, or ease and accuracy of the
student. |

In the area problems we have dealt with, we have had two dimensions and
expressed the results in square measure (l.e., square inches, square feet, square
yards, etc.). Now we will deal with three dimensions in calculating volume.
Volume is expressed in cubic measure (e.g., inches times inches times inches
equals cubic inches), As in the areq problems, all measurements should be in the
same unit (feet times feet times feet rather than inches times feet times feet)






16 Interest

As a part -i'rf providing mortgage guidance and counseling, the real estate
broker and sal@spc?mn should be able to perform math calculations relating to

¥

The basic formula Ilhat will be used in solving interest problems is as follows:
Principal x Rate x Time = Interest
PxRxT=I
The following terms should be understood:

Principal - the amount borrowed or loaned (e.g., $1,000 loan)
Rate - the percent charged for use of the money (e.g., 8% or .08)
Time - duration ( in years) of the loan (e.g., 1 year)

Interest - the charge for the use of the principal (e.g,PxRxT)

PXxXBRxT=1

EXAMPLE:

|
$1,000 x .08 x 1 = $80.00

I
In dealing with interest math, let us first work with loans of one-year
duration and then move on to the more complicated calculation for loans that are
not one even year. |

One-Year Loans ‘

|
As we noted in the earlier chapter on formulas, the interest formula

PxRxT= Icc'[nve:tstﬂme Formula Aid:

I

AID | —
PngT

This AID will be used for all interest calculations, In approaching any of
the following pmhl{:ms, the student should:
[

1) List the parts to the formula - P,R,T, and I
2)  Fillin the information available

3) Set up the formula using the AID

4) Sulw;a the problem

|
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Solve for Interest

EXAMPLE: What is the interest due on $5,000 borrowed at 8% for 1
year:

Principal = $5,000

Rate = .08 AID P R T
Time = 1
Interest = 7

The AID indicates:

Px R xT = 5000 x.08 x 1 =5400 in Interest

PROBLEM: 1) What interest will be due on $10,000 loan at 9% for 1 year?

Solve for Rate

EXAMPLE: What was the interest rate charged if a $12,000 loan yielded $720 in
interest after one year?

Principal = $12,000 :
Rate = ? AID W -
PxRxT
Time = 1
Interest = $720
The AID indicates:
I 720 72 9 3 06

= = “ =— = 50)3.00 = 6% Rate
PxT 12,000x1 12,000 150 50
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PROBLEM: 2) At the end of one year, a $5,000 bank account had earned $250.
What rate of interest was the bank paying?

Solve for Principal
|
EXAMPLE: How much should be invested at 11% interest to earn $385 after 1 year?

Principal = ?

Rate = .11 AlID —I—
PxRxT

Time = 1

Interest = |$385

The AID indicates:

3500,
_ 3
L - ;1351 = Iﬂf =1 ]j}ﬂﬁ,ﬂﬂ = $3,500 Principal
Al x ,
33

55
55
0

PROBLEM: 3) What was the amount borrowed at 8% interest if $560 is
due in interest after | year?

Solve For Rate

EXAMPLE: What interest rate was charged if an $18,000 loan returned
$19,440 principal and interest after 1 year?

Principal |= $18,000

I
Rate = 7| AID
PxRxT

Time =1

Interest =| $1,440
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The AID indicates:

08
. s 1,340 = 30 = 2 =225)18.00 = 8% Rate
PxT 18000x1 18000 450 225

PROBLEM: 4) If $4,000 put in the bank for 1 year grew to $4,280, what interest
rate was paid?

Non-One-Year Loans

Now that we have dealt with interest problems where time was one year
(T = 1), let us look at situations where time is either less than a year or
more than a year and therefore becomes a factor in solving the problem.
(Time must be shown as a part of a year: 6 months = 1/2 or .5).

Solve For Interest

EXAMPLE: What is the interest on $30,000 borrowed at 9% interest for 2 years?

Principal = $30,000
Rate = .09 AID

-

l |
PxRxT

L |

Time= 2
Interest = 7

The AID indicates:

PxRxT =30000x.09x2 = 2700 x2 = 85400 Interest

PROBLEM: 3) What interest will $2,000 earn if put in the bank for 3 years at 6%
interest?
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Solve For Rate

EXAMPLE: At what rc

te does $20,000 have to be in the bank to earn $800 in &

months?
Principal = $20,000 —
Rate = 7 AlD —-I—
[;KRHT‘
Time = .5
(Show time as part of a year)
Interest = $800
The AID indicates:
I 800 300

PxT 20,000x.5 10,000

PROBLEM: 6)

=.08 or 8% Rate

A $4,000 loan cost $70 in interest after 3 months,
Wh

at was the interest rate?

Solve For Principa

i
EXAMPLE: How much was borrowed if the interest at 8% came to $384 in 18
months?
Principal = ?
Rate = 0§ AID I
PxRxT
Time = 1.5
Interest = $384
The AID indicates:
- 3200
I 1384 384 _
o = =.,121384.00 = P i
RxT  08x15 .12 28404 =3$3,200 Principal
36
24
24
0
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1
PROBLEM 7) How much was put in the bank if after 2 months at 8 2 % the
interest amounted to $687

Daily Interest Problems

Often money is not borrowed or loaned in neat time packages of years or
even months. So we must deal with interest calculations for so many days. (For
interest calculations, use 360 days in a year and 30 days in a month.)

The general approach for this type of problem is:
1) Calculate the yearly interest by the methods used previously.

2) Divide by 12 to get monthly interest.
3) Divide by 30 to get daily interest.

Now we can multiply these amounts by the number of years, months, and
days the money was borrowed for and add them together to get the total interest.

EXAMPLE: What is the interest on $2,000 borrowed at 8% for 5 days?

)

1 '|

AID
| PxRxT
Annual Interest = $2,000 X .08 = $160 / year
Monthly Interest = 160 + 12 = $13.333 / mo.
Daily Interest = 13.33 + 30 = $.444 / day
Interest for 5 days = $.444 X5 = $2.22

Note: Math should be carried to three decimal places until the answer is reached,
and then rounded off to two places.

PROBLEM: §8) What interest is due on $3,500 borrowed for 14 days at 9%?
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EXAMPLE: What is ﬂxll,- interest on $3,000 at 7% for 1 year, 8 months and 10 days?

AID !
PxRxT

Annual Interest = $3,000X.07 =210X1 = $210.00
Monthly Interest = 210 = 12 = 17.50X 8 = $140.00

Daily Interest = 17.50 =30 = 583X 10 = $5.83

Total Interest = $355.83

PROBLEM 9) What is the interest charge if $4,000 borrowed at 11% for 2 years,
3 months and 21 days?

EXAMPLE: What is the iinterest on $4,000 borrowed at 6%

June 22, 20207
Elapsed Time of Loan = Year Month
2020 6
- 2017 2
3 i
‘ = 3 years, 4 months, 7 days
AD | —L
PxRxT
|
Annual Interest = $4,000 X.06 = $240X3 = $720.00
Monthly Interest =| 240 + 12 = 2000X4 = § 80.00
Daily Interest =| 20,00 +30 = 667X7 = $ 4.67
Total Interest = $804.67

from February 15, 2017 to

Day
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PROBLEM: 10)  Whatis the interest on $8,000 borrowed at 12 % interest from
April 10, 2017 to August 20, 20197

EXAMPLE: What is the interest charge on $2.400 borrowed at 10% interest from
October 20, 2016 to December 10, 201 97

| Borrowed one month

Month \‘ Day

Elapsed Time of Loan = Year
2019 A2 11 10 40
- 2016 10 20
3 1 20

= 3 years, | month, 20 days

AID :
ExRxT

Annual Interest = $2,400 X .10 = $240X3 = $720.00

Monthly Interest = 240 + 12 =2000X1 =$ 20.00
Daily Interest = 20.00 +30 = 667X20 =9 13.34
Total Interest = $753.34

PROBLEM: 11)  What is the interest on $3,300 borrowed at 3-12-% from September
16, 2016 to June 12, 20227

Amortization

Amortization can be defined as the systematic liquidation of a debt. As
mentioned in Chapter 7 the direct reduction mortgage is by far the most common
type of amortization method for residential real estate. This math chapter has
used the simple interest method for calculations but, the direct reduction method
is based on a compound interest formula. For our purposes we do not need to
know the formula since there are tables, books, and some calculators that can be
used to compute the monthly principal and interest payment (refer to the bottom
of the last page of Chapter 7 for an abbreviated table).
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In this section we will illustrate how the amount of interest versus
principal ¢ in relation to the constant monthly payment using the simple
interest fnrmulm\ For our example let’s assume we have entered into a loan
agreement for $100,000.00 at 9% for 30 years. Using the table at the end of
Chapter 7 we find at the intersecting point for 30 years and 9% the figure $8.05.
This means for every $1,000.00 borrowed you will have to pay back $8.05 for the
next 30 years. In this example we have borrowed $100,000.00 therefore, 100
multiplied by $E.I;115 per month gives us a constant monthly payment of $805.00 to
repay the prim:ipa]l and interest on this note. Remember this payment remains the
same for the whole 30 years or 360 months.

To compute the total interest to be paid over the term of the note just
multiply the monthly payment by the number of months of the note and then
subtract the m-igianl principal amount. In this example the total interest would be:

$EEZI5 x 360 mos. = $289,800 Total of monthly payments
| - 100,000 Original principal balance
$189,800 Total interest

Most pe!i)ple are amazed with the amount of interest that is paid
throughout the life of the typical direct reduction note.

[t is also interesting to see how the interest and principal change in relation
to the constant monthly payment. Using the figures from our example we can

follow the payments for the first three months of this note using the simple

interest formula: |

1st Month: $100,000 x .09 x é = $750 Interest for first month
$805 Payment (P&I Constant) - $750 = $55 Towards principal

Therefore, the principal balance for month #2 is
$100,000 - $55 = $99,945

2nd Month;: 399§945 x 09 = é = $749.59 Interest for second month
$805 Payment - $749.59 = $55.41 Towards principal

Principal balance for month #3 is
$99,945 - $55.41 = $99,889.59

3rd Month: $99,889.59 x .09 x é = $749.17 Interest for third month
$805 Payment - $749.17 = $55.83 Towards principal

Principal balance for month #4 is
$99,889.59 - $55.83 = $99,833.76
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If you follow these steps for each monthly payment you'll notice that while
the interest is decreasing in each payment the principal reduction is increasing.
You will also note that for many years the amount of principal being reduced at
the beginning of the note 1s somewhat insignificant in relation to the total
principal.

The ability to be able to use some of these calculations will be helpful
when advising your clients. As an example, a buyer asks how much they could
save on the preceding note if the term were for 20 instead of 30 years. Try it!

Self-Quiz

1) What interest would $30,000 loaned for 1 year at 8% yield?

2) If a bank loaned $25,000 for 1 year and received $2,250 in interest, what
rate was charged?

3) How much would you invest for 1 year at 12 % to yield $2,400 interest?

4) What was the rate of interest if a $40,000 loan for 1 year return a total of
$42.400 principal and interest?

5) If $8.000 is put in a bank for 3 years at 8%, what interest would it
generate?

6) A $13,000 loan for 6 months at 7% would yield what interest?

7) What rate of interest would be charged for a $16,000 loan to produce
$5,760 in interest after 4 years?

8) How much would be invested at 8% for 4 months to yield a $160 interest?

9) What is the interest on a $20,000 loan at 8% for 2 years, 3 months, 10

days?
10)  What is the interest on a $7,000 loan at 10% from August 25, 2017 to
March 16, 2020.
Answer Key
Problems Self-Quiz
1) $900 1) $2,400
2 5% ) 9%
3) $7,000 3) $20,000
4 7% 4 6%
5)  $360 5)  $1,920
6) 1% 6)  $455
7) $4,800 7) 9%
8)  $12.25 8)  $6,000
9)  $1,015.67 9)  $3,644.44
10)  $2,266.67 10)  $1,790.83 or $1,790.82

11)  $1,609.76 or $1,609.75
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17 Profit and Loss

The approach to solving profit and loss math problems is very similar to
solving the inter#st problems in the previous chapter. One thing that is new is
ending up with less than we started, as in the case of a loss.

The hasicifunnulas for calculating profit and loss problems are:

Il
Profit |  Investment x Rate (of profit) = Profit
| IxR=P
Loss Investment x Rate (of loss) = Loss
IxR=1L

In dealing %with either profit or loss calculations, the rates are expressed as
a percentage of investment. Thus, if a man invests $4,000 and one year later his
investment has grown $1,000 to $5,000, we would say that he has a 25% profit,
not 20%. We compare the $1,000 to the original $4.000.

Now, let us deal with profit calculations first and then problems involving
loss. |
|

Profit Problems

The profit formula, | x R = P, converts to the AID:

I:I

IxR
L |

AlD

|
We shall use this AID to indicate the appropriate math step to be taken.
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Solve For Profit

EXAMPLE: If $200,000 is invested and returns a 10% profit, what is the amount of the

profit?
Investment = $200,000 .
= 109 AID
Profit = 7
The Aid indicates:

[ x R = $200,000 x .10 = $20,000 Profit

PROBLEMS: 1) If a $360,000 investment realizes a 15% profit after 3 years, what
is the amount of the profit?

2) If a house is purchased for $480,000 and sold for a 25% profit,
what did it sell for?

Solve For Rate

EXAMPLE: If a piece of property bought for $124,000 sold for a $15,500 profit, what
was the rate of profit?

Investment = $124,000

Rate = 7 AID P
[xR ‘
Profit = $15.500 Hl
P 15500 1
The Aid indicates: — = ——— - = ]2.59 fi
e Aid indica [ =124.000 8 Yo Profit
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PROBLEMS: 3) Mrs. Jones paid $270,000 for her house. She sold it for a $90,000
profit. What was her rate of profit?

4)  Mr. Brown sold his building for $320,000. If he paid $200,000 for
it '-.n.|rhat was his rate of profit?

Solve For lnvestmrnt

EXAMPLE: A piece of land sold for an 8% profit that amounted to $12,800. What was
the original investment?

Investment = ?
Rate = 894

IxR
Profit = $12,B{Il’] TR

The Aid indicates:

- = $160,000 Investment

PROBLEMS: 35) AYZ Corporation sold a building for a 15% profit. The profit was
$28,500. What did the building cost?

6) Mr. White sold his building for $255,000, which amounted to a
20% profit. What did the building cost him?

|
Note: This type of problem will not fit the normal formulal x R =P. We don’t
know [ or P, We need to use a new formula:

[nw.:Ttmr:nt x Rate of Sell Price = Sell Price.

See 1{ you can develop the Aid using a Rate of S.P. of 120%.
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Loss Problems

The treatment of loss problems and the loss formula is very similar to
dealing with the profit problems.

The loss formulal x R = L converts to the formula AID:

L
IR

AID

We shall use this AID to indicate the appropriate math step to be taken.

Solve For Loss

EXAMPLE: If$120,000 is invested and the investor has a 10% loss, what 18 the
amount of the loss?

Investment = $120,000 R
i L |
Rate = 10% e ey |
_ 4
Loss = 7 e
The Aid indicates:

[ x R=120,000 x .10 =$12,000 Loss
PROBLEMS: 7) If a $250,000 investment shows a 15% loss after 2 years, what is

the amount of the loss?

8) A three-family house that was purchased for $320,000 had a fire.
The owner was not insured. If he sold the house fora 60% loss,
what did he sell it for?
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Solve for Rate

EXAMPLE: If an acre of land purchased for $90,000 sold at an $18,000 loss, what was
the rate of Joss?

Investment = $90,000
Rate = 7 AlD L
Loss = 18,000

-
4
~

The Aid indicates:

L 18,000 _
— o b0
=500 20% Loss

PROBLEMS: 9) A group of investors purchased a building for $240,000 and sold it
later for a $48,000 loss. What was the rate of loss?

10)  Jones sold his summer cottage for $160,000. If he paid $200,000
for it, what was his rate of loss?

Solve For Investment

EXAMPLE: A store sold for a loss of $19,200, which was a 12% loss. What was the
original investment?

Investment = 7
Rate = 12% AID
Loss = 19,200

The Aid indicates:

= —— =1§160,000 Original Investment
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PROBLEMS:

Note:

11) A piece of property that was foreclosed sold at a 6% loss. If that
loss amounted to $11,400, what did the owner originally pay for

the property?

12)  Two business partners sold their building for $198,000 which
amounted to a 10% loss. What did the building cost them
originally?

This type of problem will not fit the normal formulal x R = L. We
don’t know I or L. We need to use a new formula:
Investment x Rate of Sell Price = Sell Price.

See if you can develop the AID using a Rate of §.P. of 90%.

Self-Quiz
1)
2)
3)
4)

)

6)

7

8)

A builder constructs a house for $130,000 and sells it at a 16% profit.
What was his profit?

If a speculator sold an investment for $168,000 that had originally cost
$140,000 what is the rate of profit?

Farmer Jones sold a parcel of property at 25% profit, which amounted to
$48.000. What did the parcel cost him?

Property that was purchased for $1 80,000 later sold at a 15% loss. What
was the selling price?

A hardware business sold for $120,000 five years after it had been
purchased for $150,000. Was the result a profit or a loss and what was the
rate?

A half-acre lot sold at a 2% loss, which amounted to $1,920. What did the
owner pay for the lot originally?

Jones paid $160,000 for a piece of investment property and later sold it at
15% profit to a builder. Two years later the builder sold it at a 10% loss.
How much did the builder sell it for?

A building cost $170,000 and the buyer made improvements of $15,000.
After 3 years, it is sold for a 10% profit. What did it sell for?
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)

Jones buu'ght a condominium for $220,000 and sold it for a 10% loss to
Smith, who later resold it for a 10% profit. What did Smith sell the

condominium for?

10) A builder paid $180,000 for a two-acre lot and built a house that cost
$120,000.  If he wants to realize 15% on his total investment, what must
he sell the ]house for?

|
Answer Key |
|

Problems | Self-Quiz
1)  $54,000 1)  $20,800
2)  $600,000 2)  20%
3)  3313% | 3)  $192,000
4)  60% | 4)  $153,000
5)  $190,000 | 5)  20% Loss
6)  $212,500 i 6) ggﬁ,m}n
7)) $37,500 7) 165,600
8)  $128,000 8)  $203,500
9)  20% | 9 $217,800
10)  20% 10)  $345,000
11)  $190,000

12)  $220,000
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18 Return an Investment

When dealing with buyers and sellers in the commercial or income
property segment of the real estate field, the broker or salesperson will find that
one of the major factors is profitability. Where the residential home buyer is
concerned with m:irmmu:ﬁiy, schools, neighborhood, room sizes, and number of
baths, the commercial or income property buyer wants to know, “Will it be
profitable?”  Another way of putting the question is “What will get back for
what I have put in?” or * What will my return on investment be?” We need to
look at some of the math steps involved in these types of calculations so we can
be prepared to work with buyers and seller asking these questions.

The formula we shall use in solving return on investment problems
(R.O.L)1s as tollows:

Investment x Rate of Return = Net Income
IxR=NL

The following terms should be understood:
Investment - the amount of money the buyer puts into the transaction (if
not otherwise stated, assume the purchase price equals investment).
Rate of return - comparison net income to investment expressed as an
annual percentage.,

Net income - income less expenses (expressed annually),

EXAMPLE: An apartment house that sold for $160,000 has an annual return on
investment of 12%. What is the annual net income?

N.L
IxR

Investment = $160,000
Rate of anhm = .12 AlID
|

Net Income = ?

The AID indicates: |

I x H =$160,000 x .12 =$19,200 Net Income

PROBLEMS: 1) What would the net income per year be on a business that cost
$200,000 if the rate of return is 9% per year?
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2)

If a parcel of commercial property had an R.O.I rate of 11% and
cost $240,000, what would the monthly net income be? (annual
income divided by 12)

EXAMPLE: A four-family is listed at $375,000. If the net income is $22,500 per year
what is the annual rate of return?

[nvestment = $375,000
Rate of Return = 7 AlID

Net Income = $22,500

The AID indicates:

PROBLEMS: 3)

4)

06

N.L 0
| 22,50 ~375,000)22,500 =6% Return

I 375,000

A vacation cottage is for sale for $190,000. The income after
expenses (net income) is projected at $2,375 per month. What
would be the annual rate of return on investment?

A three-family house has rents of $1,200 per month each, taxes of
$6,000 per year, and other annual expenses of $8,000. If the
property were purchased for $365,000, what would be the rate of
return? (Net Income = Total Income - Expenses)
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EXAMPLE: What should a buyer pay for two family building if he wants a 15% return
on investment and the yearly net income is $45,000?

Investment = ?
Rate of Return = .15

Net Income = $45,000

The AID indicates:

NI

R

PROBLEMS: 5)

6)

EXAMPLE: A)

45,000 300000.
3115 = iﬁ__}"-‘-j, Uﬂﬂ&ﬂ_ = Ssm’ﬂuc} IHVESHHEI“'

If an investor wishes to realize 12% on his investment, what should

he bffer to pay for a business with an annual net income of
5481‘«1}130?

What should a buyer pay for a four-unit apartment building with
$800 per month rent from each apartment with yearly expenses of
$10,000 if he wants his annual rate of return to be 10%?

|

|
What is the R.O.I. on an investment that is listed at $120,000 if the
net income is $14,400 per year?

|

Investment = $120,000

Rate of Return = 7 AID
Net Income = $14.400

The AID indicates:

N.L

N.IL
IxR

14,400 12

e

~— =120,000)14,400.00 = 12% R.O.L.
120,000 ) )
|
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B)

Investment = $90,000
Rate of Return = 7 AID

Net Income = $12,600

Using the information from the previous example, what would the
return on investment be if the buyer invested $90,000 and obtained
bank financing of $30,000? Assume the financing decreased the
net income by $1,800 per year for interest expense.

N.L
[ xR

($14,400 - $1,800 Interest Expense)

The AID indicates:

14
NL 1L 90,000)12,600.00 =14% R.O.L
I 90,000
Note: If the problem does not indicate amount financed, R.O.L

PROBLEMS: 7)

A)

B)

8)

A)

B)

should be figured on total cost. Also note the increase in
R.O.1 through the use of financing.

Jones purchased a business for $200,000 with $50,000 cash and
$150,000 bank financing. If annual gross income is $25,000 and
annual expenses are $15,000:

What is the R.O.I. based on total cost?

What is the R.O.I. based on Jones’s investment if the bank
financing increases expenses by $6,000 per year?

A farmer has 10 acres of land that net him $600 per acre per year.

What should he pay to get a 5% return on total investment?

How much should he put down of his own money to realize a 20%
return on his investment? The interest expense will amount to
$150 per month for the portion financed.
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EXAMPLE: An appraiser has been asked to establish the capitalization rate of a parcel
that has a net income of $8,400. The property was purchased for $140,000
with 5]9ﬂ£ﬂﬂ cash and $40,000 bank financing.

(See income approach in Appraisal chapter.)
|
Note: Arisappraiser is concerned with total cost or value and does not
consider what portion is bank financed. He refers to the R.OL rate

as Icapita]izatiﬂn rate.

Investment = $140,000 (Market Value)

Rate of Return = ? (Capitalization Rate) AID
Net Inmm1|: = $8.400

N.L
IxR

The AID indicates:
B B0, e 4{1{}'33—&}' Capitalization Rate
[ 140000 1" T e

PROBLEMS: 9) The net income of a parcel of commercial property is $24,000. If
the |capitalization rate is 6%, what is the market value of the
property?

10)  What is the value of $10,000 received as net annual income
capitalized at 25%?7
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Self-Quiz

1 A business is listed for sale for $140,000. If the yearly R.O.L is 8%, what
is the annual net income?

2) What is the annual rate of return on an investment that cost $90,000 if the
monthly net income is $450?

3) What was the purchase price of a building with a net income of $36,000
and a return on investment rate of 9%?

4 A farmer bought 80 acres of land at $500 per acre. He paid $10,000 in
cash and financed the balance with a local bank. What is his return on his
cash investment if the annual net income is $100 per acre?

5) An appraiser has been hired to estimate market value on a building that
has a net annual income of $23,400. In his judgment, this type of property
should have a capitalization rate of 9%. What is the appraised market
value?

6) A business has an 8% rate of return yearly and is for sale for $30,000. At
this price, what would be the monthly net income?

7) A business sold for $220,000 and shows an 11% rate of return. If the
taxes are $3,000 per year and other expenses are $7,000 per year, what is
the annual gross income?

8) A five-unit apartment building is listed at $525,000. If the R.O.L. is 10%
and the income from rents is $70,000 per year what are the annual
expenses?

9) A six-unit apartment building has monthly rents of $1,000 each. The
annual expenses are insurance $3,000, taxes $9.000, utilities $3,600, and
the other expenses $7,200. What should an investor pay for the property
to realize a 6% R.O.1.7

10)  An investment has a capitalization rate of 15% and produces $9,600 net
income per year, what would an appraiser estimate as market value?

Answer Key
Problems Self-Quiz
1) $18,000 1) $11,200
2) $2,200 2) 6%
3) 15% 3) $400,000
4) 8% 4) 80%
5) $400,000 5) $260,000
6) $284,000 6) $600
7y  a)5% b) 8% 7y $34,200
8) a) $120,000 b) $21,000 8) $17,500
9 £400,000 9) $820,000
10)  $40,000 10)  $64,000
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19 Taxation

The various levels of government, federal, state, county, city, or town
finance their activi'Fies through taxes. This may include a wide variety of taxes
such as income tax, meals tax, sales tax, gasoline tax, liquor tax, etc. The tax we
are most cﬂncemedi with in dealing with real estate issues is the property tax.

The cities or towns use a tax on real estate as a major source of funds to
finance the operations of their local government, such as schools, police and fire
protection, public works, and city administration.

Those in th‘lnreal estate profession need an understanding of how taxes are
determined to pmviide guidance to both buyers and seller in making real estate
decisions,

There are h!.ru formulas we need to use in working with property tax math:

gﬁppniised Value x Assessment Rate = Assessed Value

!T iAssessad Value x Tax Rate = Annual Tax ‘

In working with these formulas, the following terms should be understood:
1) Appraised J;alue - the market value of property (what it would sell for).
2) Assessment rate - the percent of the appraised value (market value) that
will be taxed.
3) Assessed value- the value that is assigned as a base for determining taxes.
4) Tax rate - the amount that will be charged per $1,000 of assessed value as
| taxes (some states use a mill rate, per $1 of assessed value).
5) Taxes - the!amnunt due the city or town (usually expressed on a yearly
basis).

Now let us look at dlm two formulas, one at a time,

Solve for Assessed ?ﬂlue

ﬁpprarsed Value x Assessment Rate = Assessed Value |

EXAMPLE: A house is !appr&iscd for $250,000. If the assessment rate is 60% of
market wﬂuql, what is the assessed value?
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Appraised Value = $250,000

Ass.V
As te = .60 AID
sessment Ra 6 App.Y xAsR

Assessed Value = 7

The AID indicates:

App. V x Ass. R =250,000 x .60 = $150,000 Assessed Value

PROBLEM: 1) A house is appraised at $190,000 market value. If the assessment

rate is 80%, what is the assessed value?

Solve for Appraised Value

EXAMPLE: If the assessed value of a piece of property is $56,000 and the assessment
rate is 35% of market value, what is the appraised value (market value)?

Appraised Value = 7

Assessment Rate = .35 AID I Ass.V
L App.V x Ass.R
Assessed Value = $56,000
The AID indicates:
Ass.V 56,000

= = 56, 000.00+ .35 = 160,000 A ised Val
Ass.R 35 PR v

PROBLEM: 2) If property is assessed at $188,000, what is the appraised value if

the assessment rate is 80%7?
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|
EXAMPLE: If pmperty|is appraised at $196,000 and assessed at $137,200, what is the
assessment rate?

|
Appraised Value = $196,000

|
Assessment Rate = ? 158, ¥
App.V x Ass R

Assessed Vialue = $137,200
|

The AID indicates: ‘

Ass.V 137,200
App.V 196,000

|
PROBLEM: 3) It property is assessed at $187,200 and has a market value of
$2[}| ,000, what is the assessment rate?

=137,200 + 196,000 = 70% Assessment Rate

— - Il S

Solve for Annual Tiax

NﬂvT' let us look at the second property tax formula.

‘ Asi;essed Value x Tax Rate = Annual Tax
|
I

EXAMPLE: If a house is assessed at $120,000 and the tax rate is $20 per $1,000, what

are the s.nmﬁl taxes?
Assessed Vzillue = §120,000 P
LA dx
Tax Rate = $20/ $1,000 AlID AV x TR
Annual Tax| = ?
The AID indicates:
$20

Ass.V :-:Taz:rﬂz $120,000 x 51000 ~ 12020 =$2,400 Annual Rate
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PROBLEM: 4) If the tax rate is $18 per $1,000 for a house that is assessed at
$160,000, what are the monthly taxes?
(Calculate annual tax and divide by 12.)

Solve For Assessed Value

EXAMPLE: What is the assessed value of a home paying $2,700 in yearly taxes if the
tax rate is $15 per $1,0007

Assessed Value = 7 —
Tax Rate = $15/%81,000 AID

Annual Tax = $2,700

Ann.Tax —l
Ass.V x TaxR ‘

The AID indicates:

AnnTax _ 2,700 _ 2,700 + 15 = $180,000 Assessed Value
TaxR 15

PROBLEM: 5) What is the assessed value of a parcel of property if the tax rate is
$21 per $1,000 and the yearly taxes are $3,5707

Solve Fﬂr-'i-'ax Rﬁte

EXAMPLE: If a house that pays $1,920 per year in taxes is assessed for $64,000, what
is the tax rate?

Assessed Value = $64,000

Tax Rate = ? Al | e BT |

Annual Tax = $1,920

The AID indicates:

AnnTax 1,920
= - = 1 ’ + = ﬂ 1 5 T
AEsV 4 920 + 64 = $30 per $1,000 Tax Rate
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[
PROBLEM: 6) A house is assessed for $80,000 and pays $200 per month in taxes,
whftt is the tax rate?

In some cases the problem may require the use of both formulas,

EXAMPLE: If the appraised value of property is $100,000 with an assessment rate of
60% and a Fax rate of $40 per $1,000, what are the monthly taxes?

Appraised Value = $100,000

Assessment Rate = .60 AID 85V

App.V x Ass.R

Assessed Value = 7

The AID indicates:

App. V x Ass. R = 100,000 x .60 = $60,000 Assessed Value
|

Now that we know the assessed value, we can use the second formula.
|

Assessed Value = $60,000

| Ann.Tax
Tax Rate = $40/$1,000 AID ‘
Siaaak sl o | Ass.V xTaxR |
Annual Tﬂx] = 7 : =

The AID indicates:
|

Ass. V x Tax R =60 x 10 = $2,400 Annual Tax

The annual tax is $2,400 but the problem asked for monthly taxes,
therefore:

0
E’—:E—ﬂ = $200 Monthly Tax

In case it isn’t apparent which formula you should use, merely list both

sets of required rs and formula aids. If you have two terms for a formula,
solve for the third.
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FORMULA 1

Appraised Value
Ass.V
Assessment Rate AID
App.V x AssR
Assessed Value
Formula 2
Assessed Value
Ann,Tax
Tax Rat AID :
mEEe Ass.V x TaxR
Annual Tax
Note: The Assessed Value appears in both formulas. It is necessary 10
solve one formula to get the assessed value to use in the second
formula.

PROBLEM: 7) The market value of a piece of property has been appraised at
$130,000. The assessment rate in the town is 60%. If the annual
taxes are $2,730, what is the tax rate per $1.,0007

8) What is the appraised value of a property in a city that carries a
$24.00 per thousand of assessed value for a tax rate and an 80%
assessment rate if the taxes are $280.00 per month?

Mill Rate

So far, we have dealt with tax rates that were expressed as dollars per
$1,000 of assessed value.

Instead of expressing the tax rate as dollars per $1,000, some locations use
dollars per $100, dollars per $10, or dollars per $1 of assessed valuation. When
this is done, the tax is still the same but the manner of expressing the rate is
slightly different.

19-6 Taxation



The following table will illustrate:

Assessment . Tax Rate Calculation Annual Tax |
$80,000 $25/$1,000 80 x 25 = $2,000
$80,000 $2.50/$100 800 x $2.50 = $2,000
$80,000 $.25/$10 8,000 x .25 = $2,000
$80,000 025/$1 80,000 x .025 = $2,000

When the tl,ax rate is expressed as, .025 per $1, this is referred to as the
mill rate and can be called 25 mills.

The student should understand the relationship shown in the above table.
Then, no matter how the tax rate is given, it can be converted to the method most

familiar,

EXAMPLE: What are the annual taxes if the assessment 1s $50,000 and the tax rate is
42 mills? |

42 Mills = i.D42ﬁ$1 of Assessment

PROBLEM: 9)

A)

B)

C)

= $42/$1,000 of Assessment
|
|

If thi assessed value is $165,000 and the annual taxes are ~ $2,640.

What is the tax rate per thousand?
|

What is the mill rate?

What is the tax rate per $100 of assessed value?
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Self-Quiz

1) Property is appraised at $112,000 and the assessment rate is 90% of
market value. What is the assessed value?

2) What is the market value of land that has an assessed value of $49,200 if
the assessment rate is 60%?

3) If property with an assessed value of $141,000 has an appraised value of
$188,000, what is the assessment rate?

4) Jones bought a piece of property that is assessed for $112,000. If the tax
rate is $26.40 per $1,000, what are his yearly taxes? What are his monthly
taxes?

5) What is the assessed value of property if the monthly taxes are $220 and
the tax rate is $30 per $1,000?

6) If the tax rate is $30 per $1,000, what is the assessed value on a building
that pays $2,700 in annual taxes?

)| What is the tax rate per $1,000 for a parcel assessed for $110,000 that pays
$6,050 per year in taxes?

8) Smith sold Brown a two-family house with an appraised value of
$130,000. The assessment rate is 70% and the tax rate is $21 per $1,000.
What are the annual taxes?

9) The yearly taxes on Jones’s property are $1,872. If the taxes are based on
a tax rate of $26 per 1,000 of assessed valuation and the assessed value is
set at 60% of appraised value, what is the appraised value?

10)  The market value of a piece of property is $80,000 and the assessed value
'« based on 75% of the market value. If the taxes are $200 per month,
what is the tax rate per $1,0007

Answer Key

Problems Self-Quiz

1) $152,000 1) $100,800

2)  $235,000 2)  $82,000

) 90% 3 T5%

4) $240 4) $2.956.80

5y $170,000 $246.40

6)  $30/$1,000 5)  $88,000

T $35/$1,000 6) $90,000

g8)  $175,000 7)  $55.00

9) $16/$1,000, .016/$1(16 mills), $1.60/$100 8) $1,911
N $120,000
10)  $40.00
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20 Proration and Settlement

The math calculations necessary to determine the dollar amounts on the
settlement statement prepared at closing may be of several different types. An
item may affect buyer or seller, or both. It may be an adjustment where it is stated
(e.g., the buyer owes the seller $100 for a refrigerator), or there may be some
calculation needed to determine the dollar amount (e.g., the tax stamps due at
$2.28/8500 of selling price times the actual sell price).

One additional type of adjustment is called proration. You prorate
something when expenses or income must be divided between buyer and seller as
of the date of passing (e.g., property tax, insurance, or rents).

In this chapter, we shall look at the math necessary to calculate each one of
these types. When deciding whether an amount should be a debit or a credit on
the settlement statement, it may be helpful to remember debit or credit as from or
to the party affected. An amount paid to the seller would be a credit to the seller.

Four separate steps should be used:
1) Calculate the amount of money involved.
2) Who is affected...buyer, seller or both?
3) Is the money coming from or to them?
4) Make entry on the settlement statement,
(Mote:

For the fillt}ﬁing three examples see the settlement statement after
Example 3 for the

lutions.)

EXAMPLE 1: The buyer owes $750 for the title examination fee.
1) Cﬂlﬂ‘iﬂﬂtﬂ the amount involved - $750.00
2) Wholis affected - Buyer
3) Is the money coming from or to him - From.
4) Mak-ﬁf the entry - $750.00 from (debit) the buyer.
EXAMPLE 2: The J_eller owes $820.80 in excise tax stamps.
1)  Calculate the amount involved - $820.80
2) Who is affected - Seller.
3)  Isthe money coming from or to him - From.
4) Make the entry - $820.80 from (debit) the Seller.
EXAMPLE 3: The buyer owes the Seller $60.00 for fuel oil left in the tank.
1) Calculate the amount involved - $60.00
2) Who !is affected - Buyer and Seller.
3) Is the money coming from or to him - From (debit) the buyer to
(credit ) the seller.
4)  Make the entry - $60.00 from (debit) buyer and $60 to (credit)

sellex':.
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Buyer Seller

Debit Credit Debit Credit

(from) (to) (from) (to)
Example 1: $750.00
Title Examination Fee
Example 2: $820.80
Tax Stamps
Example 3: $60.00 $60.00
Fuel Adjustment

PROBLEM: 1)

Take the following adjustments and enter them on the settlement
statement.

A)  Buyer owes fee for recording new deed and mortgage $50.00.
B) Seller owes fee for discharging old mortgage $20.00.
C)  Buyer owes seller $120 for refrigerator.
Buyer Seller
Debit Credit Debit Credit
(from) (to) (from) (to)
A)
B)
)
Proration

Some of the adjustments at settlement involve calculating expenses that

one party owes

the other as of the day of settlement. These adjustments are called

prorations. The proration may be to the advantage of either buyer or seller

depending on

the circumstances. The most common items that may require

prorating are taxes and rents.

Taxes

EXAMPLE: Jones is buying a house from White and settlement is taking place on
January 15. The taxes were paid by White to the city for the year ending
in December. The annual taxes are $2,880.

Note: In calculating prorations, the seller is responsible for expenses up to
and including the day of settlement.

20-2 Proration and Settlement




1) Calculate the amount involved - number of days x daily rate
(15 x $8 =8120)
Number of|days - seller is responsible up to and including passing date
=15 days.
Daily rate - $2,880 divided by 360 days = $8/day
or $2,880 divided by 12 months = $240
$240/month divided by 30 days/month = $8/day.
2) Who is affected - buyer and seller.
3) The money coming from or to - From the seller to the buyer.
4) The entry - $120 from (debit) the seller and $120 to (credit) the buyer.
Buyer Seller
Debit Credit Debit Credit
| (from) (to) (from) (to)
Property tax adjustment | $120.00 | $120.00
PROBLEM: 2) A buys a house from B on November 15. The seller had already
paid the taxes through the end of the year. This means that 1-1/2
months of property tax should be adjusted. If the annual taxes are
$1 2?{1, what is the settlement statement entry?
| Buyer Seller
Debit Credit Debit Credit
(from) (to) (from) (to)
Rents

When the property being sold is income property, there is almost always a
rent adjustment to be made. It is highly unlikely that all tenants have paid their
rents up to the exant day of settlement, no more or no less. The adjustment must
be figured for each apartment separately as they may each differ in amount of rent,

date rent is paid, and whether or not the rent is overpaid or underpaid as of the
settlement date,

EXAMPLE: A two-family is being sold with settlement to take place on November 20.
The first floor tenant pays $540 per month and has paid through
November. | The second-floor tenant pays $480 per month and has paid
through October. He has not paid his November rent yet. Assume the

buyer will be collecting the November rent from the second floor tenant.
What is the rent adjustment due at settlement?
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Rental Unit 1:

1) Calculate the amount involved - number of days x daily rate
=10 days x $18.00 = $180.00

2) Who is affected - buyer and seller.

3) The money coming from or to - from the buyer to the seller.

4) The entry (wait until Unit 2 is figured).

Rental Unit 2:

1) Calculate the amount involved - number of days = daily rate
= 20 days x $16.00 = $320.00

2) Who is affected - buyer and seller.

3) The money coming from or to- from the buyer to the seller.
(When the tenant does not pay his rent, the full month will be received by
the buyer; therefore the buyer pays the seller now).

4) The entry (wait until Unit 1 and 2 are combined):

Rental Unit 1 - Seller owes Buyer ~ $180.00
Rental Unit 2 - Buyer owes Seller ~ $320.00
Net Effect - Buyer owes Seller $140.00

The entry therefore is $140.00 from (debit) buyer and $140 to (credit)

Seller.
Buyer Seller
Debit Credit Debit Credit
(from) (to) (from) (to)
Rent adjustment $£140.00 $140.00

PROBLEM: 3) A two-family house is being sold with settlement to take place on
June 6. The buyer will occupy the first floor which is now vacant.
The second-floor tenant pays $570 per month and has paid through
June. The seller is holding a $570 security deposit which should
be turned over to the buyer at passing. What should the adjustment
be?

Buyer Seller
Debit Credit Debit Credit
(from) (to) (from) (to)
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Proration Self-Quiz

What should the settlement adjustment be for the following problems?

Use the settlement statement worksheet on the following page to show the
answers. The solution is at the end of the chapter.

1
Z)
3)
4)
J)
6)
7)
8)

9)

10)

The buyer owes the bank a $200 mortgage application fee.

The seller owes the bank attorney $50 for preparing the deed.

There is a $20 fee for recording a second mortgage.

The broker’s fee is 6% of the $93,000 sell price.

The pay-off figure on the existing mortgage is $14,350.

The dining room set is being sold for $200.

The bank is granting a $64,000 first mortgage.

The annual taxes are $1,200 and were paid through June.

The passing is at the end of September.

A garage on the property is rented at $40 per month and the tenant has
prepaid through the calendar year. The closing is set for October 3 1st.
A three-family house has tenants who pay rent as follows:

Tenant 1 - $690.00 per month.
Tenant 2 - $690.00 per month.
Tenant 3 - $600 per month.

They all pay their rent on the first of each month. The settlement date is
September 20. Tenant 1 and 2 have paid through September. Tenant 3
has not paid September rent as yet. Assume the new owner will collect
any late rental payments.
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Proration Wnrkstlieet

| —

Settlement Date: | Buyer’s Statement Seller's Statement
Debit Credit Debit Credit
(from) (to) (from) (to)
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Proration Answer Key

Settlement Date: Buyer’s Statement Seller’s Statement
Debit Credit Debit Credit
(from) (to) (from) (to)

Problem 1

A) Recording fee $50.00 $ $ $

B) Discharge fee 20.00

C) Purchase refrigerator 120.00 120.00

Problem 1

Property tax adjustment 150.00 150.00

Problem 3

Rental adjustment 1,026.00 1,026.00

SELF-QUIZ

1) Mortgage application fee 200.00

2) Deed preparation 50.00

3) Recording fee (2nd mortgage) | 20.00

4) Broker's fee 5,580.00

5) Mortgage pay off 14,350.00

6) Dining-room set 200.00 200.00

7) First mortgage 64,000.00

8) Property tax proration 300.00 300.00

9) Rent proration 80.00 80.00

10) Rent proration 60.00 60.00
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Settlement

|

In the da:-,r«ito-day practice of real estate, brokers and salespeople will be
listing property and preparing purchase and sale agreements. As part of this
activity, it is necessary to develop the ability to prepare the initial forms, as well
as the ability to ixilferpret them once they have been formalized. In Real Estate
chapters five andi eight, you will find a treatment of contracts and listing
agreements respectively. In this section we will concern ourselves with a
settlement statement.

Real estate| professionals also need to be capable of advising both buyers
and sellers as to what their respective expenses are at the passing of papers. Who
pays for what? Therefore, a knowledge of settlement statement preparation and
analysis is ﬁ:pecia]fly helpful for both brokers and salespeople.

Local REALTOR ® boards and individual real estate offices will
recommend the usé of specific forms. The closing is also covered by RESPA
(Real Estate Settlement Procedures Act) which requires that most new first
mortgages conform to certain requirements and specific forms. In this chapter we
use a simplified form for the settlement statement for illustrative purposes.
Although the RESPA form serves the same purpose as our form does here, it is
much more complicated.

The following is a problem in which you can practice the skill necessary to
complete a settlement statement. The settlement statement is actually a list of the
individual prorations, adjustments, and other costs incurred by either party that we
have just learned. (0 complete the settlement between buyer and seller, all that
needs to be done is to total the columns and find the difference between debits and
credits on each side of the statement.

On the bliir’s side of the statement there will be more debits (amounts
coming from) than credits (amounts going to the buyer). Therefore, the difference
represents the ammlmt the buyer has to show up with in order to pass papers. The
seller’s side will usually have more credits than debits. The difference between
these two columns represents the amount of funds to be received in excess of
payments and other expenses which is called the seller’s proceeds.
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Settlement Problem

From the following hypothetical situation, sort out the figures needed to
complete a settlement statement and fill out the blank statement sheet that
follows:

You are a salesperson for XYZ Realty and on January 6 you listed a house
at 17 Main Street in the city of Downtown, Massachusetts. The listing price was
$260,000 and you are to receive a 6 percent commission on the selling price.

The house and property is assessed for $220,000 and the town has a tax
rate of $15 per thousand of assessed valuation. The seller also owes the town a
$2,600 sewer assessment charge for the new city sewerage system installed in the
street last summer which would have to be paid at the closing.

On February 2 you show the house to a young couple who really like the
area and want to make an offer. The prospective buyers offer $248,000 for the
house and $1,000 for the refrigerator, stove, washer and dryer. The seller does not
accept this offer but counteroffers with $256,000 plus $1,000 for the appliances.
The buyers feel this is still a bit high and makes another offer $252,000 which is
to include all appliances.

The owners of the property accept the $252,000 offer and agree to let the
appliances stay as part of the purchase price. The buyers, shown to be strong, are
putting a down payment of 30 percent of the purchase price on the property and
intend to finance the rest at current rates for thirty years. The buyers also
submitted a $15,000 deposit to be held in escrow until passing of papers.

At the March 15 closing, the sellers are required to pay off their existing
mortgage. The bank has calculated this figure to be $80,000. Real estate taxes

have been paid through the last calendar year. Tax stamps are $2.28 per $500 of
selling price.

Other expenses include: title examination and attorney fees for the
paperwork and recording of documents ($800), deed preparation ($75), one point
to be paid by buyer on the amount financed. The bank also required the buyer to
pay $150 for a plot plan and $200 for the appraisal report, a $20 fee for the
discharge of the old mortgage, and $120 adjustment for heating fuel remaining in
the tank.

Prepare as much of the settlement statement as possible before looking at
the solution.
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Settlement Wnrksl&leet

Settlement Date:

Buyer's Statement Seller's Statement
Debit Credit Debit Credit
(from) (to) (from) (to)
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Settlement

Settlement Date: Buyer's Statement Seller’s Statement
Debit Credit Debit Credit
(from) (to) (from) (to)
Selling Price £252,000.00 b 5 $252,000.00
Deposited in Escrow 15,000.00
New 1st Mortgage 176,400.00
Old 1st Mortgage £0,000.00
Tax Stamps 1,149.12
Broker 15,120.00
Sewer Assessment 2,600.00
Real estate Tax 687.50 687.50
Attorney £00.00
Deed Preparation 75.00
Points 1,764.00
Plot Plan 150.00
Appraisal 200.00
Mortgage Discharge 20.00
Fuel 120.00 120.00
255,034.00 192,087.50 99 651.62 252,120.00
Due from Buyer 62,946.50
Due to Seller 152.468.38
Totals 255,034.00 255,034.00 252,120.00 252,120.00
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21 Commi%sions

The approach to solving commission problems is basically the same as the
other Base x Rate = Percentage problems that we have done in other chapters.
The two new concepts we will consider are 1) commission split between offices
or between individuals within the same office, and 2) calculating sell price when a
seller wants to clear a certain net figure after commission.

The formula we will use in solving commission problems is:

Sell Price x Commission Rate = Commission
SPxR=C

—_

The following terms should be understood:

Sell price -  the :dcrilar value a buyer pays for property.
Commission ratei— the broker’s fee expressed as a percent of the sell price.

|
Commission - the broker’s fee in dollars.

— = -SS 1= i

EXAMPLE: A condo sells for $208,000 and the broker’s commission is 6%. What is
the amount of the commission?

Sell Price = $208,000

| C
Rate = .08 AlID
BT SP x R
Cﬂnunissiﬂ!n =7 o
[
|
The AID indicates:

SP x R = $208,000 x .06 = $12,480 Commission

PROBLEM: 1) What would the commission be on a lot of land that sold for
$127,000 if the real estate fee is 7%7
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EXAMPLE: What did a house sell for if the real estate fee was 6% and the commission
amounted to $17,1007

Sell Price = ¢
Rate = .06 AlD

SP < R
Commission = $17,100

The AID indicates:
€ _17.100 _ g5 000 Sell Price
R .06

PROBLEM: 2) If the rate of commission is 7% and the broker’s fee was $12.950,
what did a building lot sell for?

EXAMPLE: If a parcel of property sold for $110,000 and the commission was $5,500,
what percentage was the commission of the sell price?

C

Sell Price = $110,000 [
| SPxR

Rate =7 AID

Commission = $5,500

The AID indicates:
C = 5,500 = 5% Commision Rate
SP 110,000

PROBLEM: 3) An apartment building sold for $360,000. If the broker received
$23.400, What was his rate of commission?
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EXAMPLE: Two real estate offices co-broked on a 50-50 split on a house that sold for
$240,000. If the fee was 6%, what did each agency receive?

Sell Price = $240,000
Rate = .06 AlD ‘

Commission = ? { |
The AID indicates: |
SP x Rate + $240,000 x .06 = $14,400 Total Commission

Each agency raceit:ked 50% of the fee. Therefore, they each received

%{{ = §$7,200 each

PROBLEM: 4) A home sold through the Multiple Listing Service (M.L.S.) for
$310,000 with a 7% broker’s fee. If the fee arrangement was 60-

40, with 60% going to the selling office, how much did the listing
office receive?

j |
EXAMPLE: A seller wa{'ﬂs to net $180,000 after a real estate commission of 7%. What
should the property be advertised at (to the nearest dollar)?
|

This problem is a little different. In the formula SP x R = C, we only
know R = 7%, However, if

SP % 7% = Commission
we know

SP % 93% = Net to Seller

Then we ha‘im a new formula, SP x Net Rate = Net Amount.

Net
SP x Net R

AID

The AID indicates:

180,000
93

= 193,548 Sell Price
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PROBLEM:

5) What should a house sell for to net a seller $300,000 afier a 6%
commission (to the next higher $500 fi gure)?

Self-Quiz

1)
2)
3)
4)

3)

6)

8)

9)

10)

A building was sold for $410,000. If the broker’s fee was 6% of sell price,
what was the amount of the commission?

Jones Realty charged 7% commission on a $194,000 sale, how much did
the seller receive?

What was the sell price of a condo if the agent charged 6% and received
$15,6007?

If a real estate office charges 8% commission rate and received $13,200
for selling a piece of property, what was the sell price?

A landowner wishes to sell some woodland he owns. What should the
property be listed at if he wishes to net $108,000 after the broker’s fee of
10%7?

Two offices co-broked on a 50-50 basis in selling a home for $335,000.
The commission was 6%. The listing salesperson received 20% of the
commission received by his office. What did he receive as a listing fee?

A house sold for a 6% commission rate. The listing and selling broker
split the commission equally and each received $16,500. What was the
selling price of the house?

A condominium sold for $240,000. The broker received 6% on first
$100,000 and 4% for everything above $100,000. What was the total
commission?

A listing fee of 10% of the total commission was paid to salesperson A.
The selling salesperson and the broker who owned the agency divided the
commission on a 50-50 basis after deducting the listing fee. If the condo
sold for $180,000 and the rate was 6%, what did the selling salesperson
receive?

A listing fee of 10% of the total commission was paid to salesperson A.
The selling salesperson and the broker who owned the agency divided the
commission on a 50-50 basis. The listing fee is deducted from the selling
salesperson’s share. If the condo sold for $180,000 and the rate was 6%,
what did the selling salesperson receive?
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Answer Key

Problems

1) $8,890
2) $£185,000
3) 6.5%

4) $8.680
3) $319,500

Self-Quiz

1) $24,600
2) $180,420
3) $260,000
4) $165,000
5) $120,000
6) $2,010

7 $550,000
8) $11,600
9 $4,860
10)  $4,320
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22 Depreciation

Before wei approach depreciation math problems and how to solve them,
we should discuss some of the basic concepts of what depreciation is and how it
affects those in the real estate field.

Depreciation is a reduction (decrease) in value. If you bought a car last
year for $11,000 ard today it is worth $9,000, the car has depreciated by $2,000.

Appreciation is an increase in value. If you bought an antique clock last
year for $1,000 and this year it is worth $1,500, your clock would have
appreciated $500.

In dealing with real estate issues, the IRS does not allow the land itself to
depreciate. Only the buildings or other improvements depreciate. Many of the
1ssues involving depreciation will be influenced by the Internal Revenue Service
regulations and what the government will allow for tax purposes. This affects
how an accountant will keep financial records.

For exa:npilc, an investment that costs $75,000 five years ago may now be
worth $125,000 in market value. However, tax laws may allow us to depreciate
the building in our records by $3,750 per year times five years or $18,750 from
our original $75,000 cost. Therefore, our building would show on our accounting
books as being warth $56,250 even though it would sell for $125,000 at current
market value.

Depreciatian concerns itself with reduction in value from original cost and
not with current value.

The following terms should be understood:

Depreciation - a reduction (decrease) in value.

Appreciation - an increase in value.

Useful life - the number of years an asset will last before needing

replacement,

Accrued depreciation - total depreciation to date (yearly depreciation

| times number of years)

Book value - value remaining after depreciation (original cost minus

accrued depreciation)

EXAMPLE: A building cost $120,000 and has a useful life of 20 years.
|
Original Cost = $120,000
Useful Life| = 20 years
Depreciation = $6,000/year ($120,000 divided by 20 years)

After one }'Jlaar, what is the accrued depreciation and book value?

Original Cost = $120,000
Depreciation = - $6.000
Book Value = $114,000
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Type of Depreciation

What we have just illustrated is called straight line depreciation. All that
means is that we depreciate the same amount each year over the useful life of the
item. In this case, we depreciated $6,000 each year over the 20-year useful life of
the building.

There are other depreciation methods that allow different amounts of
depreciation each year over the useful life. We do not need to get into those types
for our purposes. Straight line depreciation will be used.

The formula we shall use in solving depreciation problems is as follows:

Cost x Depreciation Rate = Depreciation
CxDR=D

Note: Depreciation rate will be the yearly rate times the number of years.

EXAMPLE: A machine cost $10,000 and has a useful life of § years. What is the
accrued depreciation after 2 years?

Cost = $10,000

Depreciation Rate = 40% (5 years =100%, 1 year =20% x 2 years =
40%)

Depreciation = 7

The AID indicates:

C % DR = $10,000 x .40 = $4,000 Accrued Depreciation
PROBLEMS: 1) A building cost $100,000 and has a useful life of 10 years. What is

the depreciation after 3 years? What is the remaining book value?

2) A company car cost $9,000 and has a useful life of 3 years. What
is the annual depreciation, annual depreciation rate and accrued
depreciation after 2 years?
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|
EXAMPLE: A machine cost $8,000 and has a useful life of 4 years. If it has

depreciated $6,000, what rate has it depreciated? What is the annual rate
of depreciation?

Cost = $8,000
Depreciation Rate = ? AID
Depreciation = $6,000

C x DR

The AID indicates:

D 6,00 .
E — ﬁﬁ_g = 75% Depreciation Rate

If 4 years of useful life = 100% depreciation, one year = 25% Annual
Depreciation.

PROBLEMS: 3) A building cost $140,000 and has a useful life of 20 years. What is
the depreciation per year in dollars and percent?

4) A machine cost $15,000 and has a book value of $10,000. What is

the depreciation in percent? (Note: Cost - Depreciation = Book
Value)

EXAMPLE: If a building has depreciated $16,000, which amounts to 20%, what was

the original icost?
Cost="7
D
Depreciation Rate = 20% AlID
TR " CxDR

|
Depreciation = $16,000

The AID indicates:

D 16,000
DR .20

= $80,000 Original Cost
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PROBLEMS: 3) A building depreciates at 6% per year or $4,200 per year. What

was the original cost?

6) If a machine depreciates at 5% per year, after how many years will
the book value be 30% of original cost?

EXAMPLE: If land appreciates 10% per year, how much does an acre appreciate in 4
years if it cost $60,000

-

Cost x Appreciation Rate = Appreciation \

CxAR=A
Cost = $60,000 r 4"
Appreciation Rate = 40% AID LE jAR |
(10% per year x 4 years) '

Appreciation = ?

The AID indicates:

C x AR = $60,000 % .4 = $24,000 Appreciation

PROBLEMS: 7) A lot that cost $75,000 when bought 2 years ago has appreciated
15%. What is it worth today?

8) If a lot that cost $90,000 has appreciated $18,000 after 2 years,
what is the annual appreciation (in percent)?

22-4 Depreciation



EXAMPLE: Jones bﬂll$ht a parcel for $80,000, The building was worth $60,000 and
the land worth $20,000. If the building depreciated at 5% per year and the

land appreciated at 10% per year, what was the parcel worth after 3 years?

D
CxDR

Building:

|
The AID indicates;  C x DR = $60,000 x .15

‘ .05 x 3 years = $9,000 Depreciation

Land: AlID ‘ i \
Cx AR

The AID indicates;  C x AR = $20,000 x .30

10 x 3 years = $6,000 Appreciation

Original Cost Dep.hﬂ_LEE:ﬂc. New Value

Building $60,000 | - $9,000 = $51,000
Land $20,000 | + $6,000 = $26,000
| $77,000

Total Value

PROBLEMS: 9)  Smith paid $72,000 for a building valued at $60,000 on a lot worth
$12,000. If the land appreciated 7% per year and the building had
aeﬁful life of 10 years, what was the value of the parcel after 2
years?

1 A parcel sold for $108,000. The lot was worth $18.000. If the
land did not appreciate at all and the building had a useful life of
20 years, what is the value of the parcel after 5 years?
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Self-Quiz
1)

2)
3)

4)

5)

A machine cost $18,000 and has a useful life of 10 years.

What is the annual depreciation?

In the previous problem, what would be the book value after 6 years?

A building cost $100,000 and has a book value of $60,000.

What is the depreciation in percent?

What was the original cost of a parcel that has depreciated 20% and is now
worth $64,0007

Brown paid $200,000 for an apartment complex. Of the $200,000 the land
was valued at $60,000. If the land appreciated 5% per year and the
building has a useful life of 20 years, what was the value of the parcel after
10 years?

Situation: An asset cost $120,000 and has a useful life of 25 years.

6) What is the depreciation rate per year?

7) What is the depreciation per year?

8) What is the total percent depreciation after 3 years?

9) What is the accrued depreciation after 3 years?

10)  What is the book value after 3 years”
Answer Key

Problems Self-Quiz

1) $30,000, 70,000 1) $1,800

2) $3,000; 33 1/3%, $6,000 2) $7,200

3) $7,000; 5% 3) 40%

4) 33 1/3% 4) £80,000

5) $70,000 5) $160,000

6) 14 years 6) 4%

7)  $86,250 7)  $4,800

8) 10% 8) 12%

9) $61,680 9) $14,400

10)  $85,500 10y  $105,600
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